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Abstract

Czerny-Turner setup is widely used to 

analysis the spectral information of 

light sources. Typically, a parabolic

mirror is used to collimate the source 

first, and then a diffraction grating will 

spatially separate the colors. By 

setting an exit slit properly, a specific

color can be selected. A simulation of

the complete Czerny-Turner setup, 

including real reflective mirrors and 

diffractive gratings is presented, 

especially with the grating modeled

with Fourier modal method (FMM).



Modeling Task
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input spectrum

• continuous

• homogeneous

• from 512 to 552 nm

• linearly polarized

parabolic mirror 1

focal length 100 mm

parabolic mirror 2

focal length 100 mm

sawtooth grating

• period 833 nm

• modulation depth 282 nm

Output spectrum?
with rigorous consideration of 

diffraction efficiency of the grating
depth

period



Results

• Full-spectrum analysis
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output spectrum modulated 

by grating efficiency

spatially

x (mm)
grating diffraction efficiency of R+1 

order calculated with Fourier modal 

method (FMM) and integrated in the 

system simulation
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real-color display on detector plane

simulation with 400 wavelengths takes ~ 470 s

single-wavelength simulation takes ~1 s 
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Results

• Wavelength selection by exit slit

set grating 

orientation as 

reference @ 532 nm

grating rotation 

around y by -1.55°
to select 492 nm

grating rotation 

around y by 1.55°
to select 572 nm

x

y z
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